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The followinof^^PIpPflo not pretend to deal 
lidly vvitli the question of the Mineral Wealth of 
India, but merely to touch on the wealth lyin»' 
ne^‘lect(id at our feet, and the great future that 
lies before any one who exploits it on a large 
and scientific basis. Much has been writtem on 
til is subject, but busy men have no time to read 
long treatises on special subjects, besides which 
they deal more fully with gold, silver and pre- 
cious stones than with iron. From this pam- 
nhlet all mention of the former has been inten- 
tionally excluded. What India requires is a 
development of her iron ores, which are, in some 
plac(;s, extraordinarily rich. Th(a*efore I have 
ventured to write this pamphlet in the hope that 
its very brevity and lightness may induce sonui 
to read it, who would otherwise avoid the subject. 
If they once do so, I can trust to the interesting 
nature of the subject for their further study. 
Should my feeble elforts induce a single capitalist 
or a single high official to look seriously into 
tJie question, I shall be more than repaid. 

COLLINGWOOD TOAVNSENl). 


Bombay, Xmas Eve, 1890. 



KURA TUM. 


r. “ n(Mglil)oiirlioo(l of ilio 

noi^libourliood of tlic Ivon iniiies/’ 


coal iniiios,'' road 



THE MINERAL WEALTH OF INDIA. 


CHAPTER I. 


LOCAL IRON ORES. 

No one Is a proplietin liis own oouniry ; tlie armourers of 
Damascus to India for tludr stind, but India must needs 
get even its commonest iron from Europe. If a coimtiy 
were rosjionsible like an individual for its wasted talents, 
India would have a li(*avy charge to ]ne(d in this respect. 
Endowed more richly in iron ores than almost any country 
in the world, she lias, in a commm’ieal sense, no iron 
industry at all. Had one-tenth of the trouble and money 
lavished on gold mining been devoted to scientific iron- 
smelting, the result would have been worthy of the country 
and remunerative to its promoters. There are two branches 
of the iron industry that might be locally developed ; 
iirst, the actual extraction of metal from local ores, which 
is the great need of industrial India, if she is to take a 
leading place among the manufacturing nations of tho 
world ; and, secondly, the working up of the pig iron into 
its various forms of malleable metal. The development of 
local ores is one of the great duties we owe to India, failing 
which, any other attempt to deal with the metal can only 
•result in half-measures, Wc occasionally read and hear 
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hiilf-heiirted laments tliat India does not utilize her ore, 
and the fault is always laid on the distance the fuel is from 
the mines. This is TK>t correct in very many instances, 
as wo shall presently see, hut where tlieso difficulties do 
exist, can we conscientiously say that any determined 
effort has been made on scientific lines to meet them ? 
^Nature never intended the Salem ore-beds containing 
thousands of millions of tons of the finest ore in the world 
to remain unexploited and useless to mankind. How 
long and how often must our great native ca|)iialists bo 
told that it is tludr tluty, and would be their profit, to 
develop the dormant manufacturing resources of their 
great country ? The first who wake up to the fact that a 
great fortune is waiting for any one who will attack tho 
ironstone in a scientific mamu'r will not only reap profits 
for themselves, but find employment for thousands of their 
poorer brethren, for tho industrial eftbels of a great foundry 
are very fiir reaehi ng. It is not in one or two places only that 
iron is to be found in remunerative quantities, but in a score. 
Let us look for a moment at tho most productive of all, the 
llaniganj group in Bengal, where iron, coal, liniestouo for 
flux, and fireclay for the furnaces are all found together. Tho 
iron field lies betw'een the tw’o great coal fields of Kaniganj 
and Barakur, and is as eoiiv(mieiitly situated as if placed for 
the purpose of iron-smelting. AV^c are fully aw are that the 
Bengal Iron Company, formed in 1874, was closed us a fail- 
ure in 1879 ; but that proves absolutely nothing except tho 
want of capital and energy, and possibly scientific knowledge, 
especially as it is now w'orking once more. Only about 
£100,000 were subscribed altogether, which w^as far too 
little for such an enterprise. The original Company had 
to make large payments on account of land, which were 
quite unexpected. Government refused to aid them in any 



way to raise money, so they hsid to pay heavy interest for 
the nioiKjy tluiy did obhiiii ; and though Government 
(helped to the extent of giving krgo orders for castings, 
the works had to ho stopped. It is said tliat their manu- 
lacturing details were open to great improvement, but all 
those errors would be avoided by a coin]^)any opening on 
a sound and scientific basis. The ore cost only eight 
annas jxjr ton at the funiacos, which is cheap enough to 
give; promise of large profits. The two sources of fl-ux 
availabl(!! at llaniganj consist of a 12-foot thick bed of 
dense limestone near the to]) of the Ranigjinj rocks, and 
the bed of tlui same in crystalline rocks to the south of the 
jibove-iianied. Excellent fire-clay, which has been well 
tested, is found in a carbonaceous imder-clay obtained in 
the llanigan j coal field, so every mat(‘rial that could be 
rtHpiirod for successful iron working is to be found there. 

i have dwelt u[)on th(5 llaniganj field, because it is 
the most com|jlete of all, and has been tried in a 
lialf-bearte<l sort of way ; but it is far from being the 
only field in India, or even containing the best ore 
(tboiigb of ironstone oix^s, it lias about the best quality). 
In. the Wiirdlia Valley all tlin^e materials are found in 
sufficient proximity for working ; the iron ore at l*ipal- 
guon b<ung excellent compact crystalline licematite, while 
the Viudliyan limestone is pre-iunineutly good as a flux. 
There an; several beds Ix'sidos those of Pijialgaon, but this 
is most likely to bo first Avorked, being neur(;st to the 
Warora Coal Mines. The Warora coal, however, as it 
stands, is considered unsnitahh; for foundry work from the 
small jH?!r(;entag(! of carbon and the enormous quantity of 
luiueral ash it contains. Taking EnglLsh coal, we find 
that Lignite has 66 per cent, of carbon and 2^ per cent. 
*of ash, while Bituminous, Wigau, and Anthracite coal 
contain 78^, 80, and 90^ per cent, of carbon, and 1, 2| 
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and per cent, of ash, respectively, Warora coal con- 
tains only 45J per cent, of carbon, and 14 per cent, of 
mineral ash. This want of carbon in Indian coal is thv 
great difficulty foundries will have to contend with, for, 
without carbon, it is almost impossible to get up the great 
heats required for successful castings. In England, Lig- 
nite is avoided as far as possible for furnace work on 
account of its inferiority in carbon, from which it can bo 
easily seen that Warora coal falls a long way short of 
what is considered necessary. Certain seams of coal, 
however, at Pisgaon (in the Wardha Valley) show G5 per 
cent, of carbon ; and if all other conditions •w'cre fulfilled 
this would be enough. The average an.alysis of Haniganj 
coal gives only about 58 per cent, of carbon ; and it may 
be wondered why this would not militate against iron 
works in that district also. It would to a great extent, 
were not many of the Haniganj seams nearly as ri(;h as 
those of Kahabari (Huzaribagh), which touch 78 ])er cent, 
of carbon. This coal could also be made available at the 
Haniganj iron be<ls at low cost, its value at the pit’s mouth 
being less than three rupees a ton. It is the host smelting 
coal in India. The conditions re<|uired for a smelting 
furnace, wlu^rc ore is reduced, and a foundry, where cast- 
ings are made from pig iron, arc <juito distinct. In extract- 
ing iron from the ore we must use the fuel obtainable on 
the spot, for economical reasons ; but wlien once we have 
obtained the ])igs of cast iron, carriage for a moderately 
short distance, so as to obtain the best ]iossible fuel, woidd 
not add greatly to the cost. Thus it would he quite feas- 
ible to have smelting fumances on the Haniganj iron bed, 
and fouiKlri(‘S in connection witli them at Kaliabari, should 
the coal'bf the lathu* jdace he found to give better castings. 

Haniganj and the Wardha Valley have been fully dealt 
with, because I want to see local iron* a practical success 



instead of a theoretical dream ; and smelting under ordi- 
nary European conditions would be more likely to succeed 
in these centres. There are, however, very many other 
places where successful fumances might be erected. In 
iJutch there is iron ore in considerable quantities ; but the 
Jocal coal is too slaty to be of any use in furnaces, and the 
j)etroleum that is supposed to exist there has not yet been 
sufficiently developed to rank commercially as fuel. The 
future metal industry of Gutch will probably be aluminum 
in which it is rich. The Southern iron fields are so rich 
in ore that it would pay, we believe, to work them with 
charcoal, more especially, if the secondary processes of 
converting the pig iron locally obtained into wrought iron 
and steel were carried on at the same time. This in('ans 
a very large undertaking and a heavy capital, but largo 
concessions in Salem and Beyporo would undoubtedly 
prove remunerative. In the first half of this century 
the “ Indian Steel, Iron and Ghronie ” Company made 
largo quantities of pig iron at Porto Novo in South 
Arcot, using Salem ore for the purpose. The iron 
producanl was said to bo esx)ecially extadlent for tho 
production of steel, and at a meeting ludd at Sbc^ffield 
in 1851), it was dc^clared for that purpose supeu-ior to 
Sw<'dish iron. It is to its “Swedish” tendencies, its great 
purity, and the low heats at which it can be worked that 
Salem iron should look for its future. TJie Company was 
wound u]), though the chairman of tho Sheffield meeting 
coiisi(ler(*d India would become the largest source of iron 
for Sheffield ; and one home manufacturcjr liad actual ly 
purchased 1,000 tons of Indian pig for making railway 
tyres. A largo quantity of Indian iron was used in the 
Menai Bridge and in the Britaimiu Tubular Bridge, sliow- 
* iiig that it was well appreciated at liome. Large charcoal 
rights would have to be obtained, but they would be nothing 
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io the jungle fires that burn almost unchecked, and 
superiority of charcoal iron would rend(!r it worth the extra 
cost. Iron smelting in Southern India should have for ^ 
its object the production of a very high class of iron only, 
for which it should endeavour to get a naine, while Ilani- 
ganj and the Wardha Valley should aim at producing the^ 
more ordinary qualities at a low cost. It would certainly 
be worth while to take the question of producing “ wootz ” 
on a large scale into consideration. If it paid a Persian 
trader to make periodical visits from Ispahan to NiriTKil in 
the Subuh Berar for the sole purpose of obtaining this iron 
for the Persian ariuourers, it 'W'ould probably pay to export 
it to England. The iron is found in a very pure state in 
fine grains among a kind of mica-schist. The treatment of 
the ore was local and peculiar ; two qualities of iron oljtain- 
cd from magnetic iron, sand, and laterite, respectively, 
were blended in the steel criicildes. Very hard steel cakes, 
called by the natives “ wootz,’’ were thus })roduced, the 
heat to which they were subjected being exceptionally high. 

I have touched upon four distinct places in which iron 
might be produced from local ore under difterent condi- 
tions ; it is an industry only waiting for skill and capital to 
develop it. Let Govoniment step in, and start tlie develop- 
ment of local enterprise by enquiring into tlie feasibility 
of establishing one or more foundries for developing iron 
ore, more es2)ecially that of Salem. “ It is against the 
policy of Government to interfere with private enterprise. 
True ; but where there is no private enterprise to interfere 
with, it is not only wisdom hut almost a duty for the 
State to start the required works when they will not only 
ptiy but will develop the wealth of the country enormously. 
State hejp and State direction is required in India wlien 
new lines of industry have to be opened up, and if given ‘ 
freely, the cost would soon be recouped. 



CHAPTER II. 


THE VALUE OF ENGLISH SKILL. 

If spficiilatuig on “ what might have boon ” was any- 
thing but a profitless task, one might well lie tempted to 
speeiilate on wliat iniglit have been if tlie temperature of 
tlie Indian climate was, by any cause, reduced by twenty 
degrees, or even if such a change now took idace. This is 
not quite so absurd as might be siipposcxl when we consider 
that Siberia was once tropical and England a mere ice-floe. 
If India had a climate in whicli Englishmen would work 
out of doors, if it laid a climate like Cashmere for instance, 
or like Australia, the development of its soil would be a 
far easier matter. The iiktc agricultural development 
would find occupation for thousands of pcjople, as there are 
miles and miles of land on each side of the Indus that, if 
properly watered, would produce two crops of grain a year, 
or, at least, one of grain and one of other produce. Look 
at the fertility of the tiny station of Edwardesabad on the 
Uerajat fronti(;r ; the natives speak of it as “ the garden, 
and though that is an exaggeration, it is beautifully green 
compared with its surroundings. You ride through eighty 
miles of desert, unrelieved by a blade, of grass, and covered 
with glittering sand, and you come suddenly into the midst 
of fertile fields and beautiful grassy gardens, you hear the 
rippling of little water-courses on every side, and you 
feel that you have entered a cooler and entirely different 



region, and yet the ground varies in no way from that you 
liave hd't ; it is exactly the same, but it has been watered. 
Irrigation of an elaborate kind, which brings a rill into 
every field, has long been practised by the natives of 
Edwardesabad, without any help from Englishmen (in tlie 
details of irrigation the natives are our masters), and simply 
by this aid the desert can be turned into a garden. Eor 
scores of miles along the Indus a belt fifty miles wide con- 
sists of the best corn-growing soil in the worhl covered 
with a six inch film of sand. Of course, this belt is inter- 
spersed with rocky clumps and ridges whicli it would bo 
impossible to cultivate, but there are millions of acres only 
awaiting proper irrigation, as is sl^own by the patches of 
green which, Iku'c and there, show where a more than usually 
laborious husl)andman has dug a well and watered his 
little plot of ground by sheer hard work. If the climate 
were only a little cooler, a colony of English scttlcsrs would 
soon grow as mueli wheat as they coidd stdl and get thr(!e 
crops of hay off the rest of the land, which, well pressed by 
hydraulic machinery, would be ghully bought both by 
Government and by private individuals. The particular 
tract of (.jountry we have mentioned is only one out of many 
that would be infinitely developed if only European setters 
could live and work, for India will produce everything if 
properly exploited, and if the modes of cultivation are 
studied scientifically. But tliis we cannot hope for as yet, 
though we may regret that so much good land is wasted, 
while other and poorer lands are cropped till they almost 
cease to bear. 

But though the country as an agricultural preserve 
would benefit enormously if colonists could settle, how 
much mere would the mineral produce be increased. When 
we consider the vast mineral wealth in Burmah and parts • 
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of Madras, for instance, that only requires the enterprise 
and energy of English colonists to bring it to the surface, 
cannot but feel the deepest regret that this solution is 
impossible. But something at least might bo done by 
English capital if properly and conscientiously laid out to 
develop this wealth. I am not referring to diamond fields 
’or gold mines, for it is still doubtful whether these will 
])ay on a commercial scale, though there is undoubtcMlly 
plenty of both lying snugly hidden away to reward the 
plucky and persevering miner. 

The metal that would yield the best results is iron, tbo 
one necessity of modern civilization which is found in largo 
fpuintities both in Biirmah and Southern India, notably at 
( 'hindwin and Salem, and found in a state that it is not 
difficult to reduce, for the ore at Salem is beautifully soft, 
better in some respects than the best Swedish iron, and if 
properly worked up, could he turned out of a very tij>-top 
quality indecid, quite equal to the best English brands, and 
probably rivalling even the world-famed Lowmoor iron in 
its qualities. The quality of the metal is beyond dispute, 
though there are difficulties in the way that we shall deal 
with lat(?r on. The value to India of locally produced iroTi 
can hardly bo over-estimated if slio is to make any real 
advance and to take a place among the great nations of tbo 
world, and act the part which she should act in deciding 
the destinies of the nations. To begin with, her coinage is 
depreciated, and though this difficulty will, we hope, bo 
soon done away with by aul of more enlightened views as' 
to the true science of currencies, yet we must he prepared 
to meet the question on tlio spot. Every bar of iron that 
now comes out to India costs not only its real price, but a 
fictitious price due to exchange, and to forfeit that and not 
lo try and avoid it is unworthy of English enterprise.' 

2 
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But even apart from tliis question, of excliange, wliicli is a 
serious one, wliy should India not only have to pay for the 
carriage of all her iron from England, but have to take 
just Avhat slui can get, i.e., what Englaml can spare her, 
when she has the very finest kinds of metal at her own 
doors, nay within her own domains — iron such as no nati<ni 
in the world can excel even if they can equal it. The*^ 
]nirity of Indian steel is beginning to be rec'ognized in the 
home! markets, even though its costly method of production 
makes its price very high, and the amount of it in the 
market is very small. Here wo have only a small amount 
of metal and a small proof of the excellency of the quality, 
hut it is a proof, and one that cannot be questioned, that 
the metal is excellent. Modern machinery, modern science 
dirc'cted by European skill (a)uld do much, ami could con- 
vert what is at present a small and struggling industry for 
a few families into an industry su[)])orting its tens of 
thousands, and pouring out its iron as a civilizing influence, 
not only over tlu* whole of India, but also to Cliina and 
even Australia. There is a vast and magnifieeiit future 
l)efore the Indian iron trade, a fiitun^ that would staggeu' 
men if only tlu^y could realize it, hut tli(^ energy and 
capital are wanting. Indian iron will one day command 
the market of the world. AVhy Avill India- sleep and jiot 
awak(; to clutch the chances of greatness and prf)fit that lio 
in lier own lauds ? Why will she turn her mind to petty 
ends Avhen the greatness of luu* future is a thing to he 
ensured by herself? We do not in the least look down on 
political or other aims. Ear from it ; hut we feel sure that 
the great curse of India is her poAxudy and the inelasticity 
of the reA-enue, AAdiich great oauIs can only be cured by 
incroas(Ml internal AA^ealtli. If that Avcalth lies, as all the 
evidence goes to prove it docs, buried in her soil, the best* 
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iliing tlijit cjui possibly lurppen to her is tluit it slioiild 1)0 
urieii i*tli(‘(l smd devoted to the juirposes for wliicli it was : 
created. But if anything is done in the matter it must bo 
thoroughly done, or gr^at failure will result. It is useless 
ui(‘rely to extract the iron from the ore and then to go and 
si^y, “ Our work is done ; here is the pig iron.” If any- 
• filing of that sort is attempted, the result will not pay half 
the. cost of the experiment, for the pig iron will have to go 
back to Europe to be workiMl, and then to come out again 
when worked up, and the double freight would completely' 
take the gilt off the ginger-hread. To develop Indian iron 
properly we must have all the necessary plant on the spot — \ 
the puddling furnaces, the rolling mills, the steam hammers^ 
juid all tlic thousand and one appliances that go to makq 
up a found ly and iron factory — able to turn out finished; 
Lars and even finished iron work complete from the ore. 

That such a proposal is a gigantic one aiid means nothing 
less than the construction of four or five largo works at 
once is very tiaie, hut the mass of factories so constructed 
would not bo one-third tho size of some of the greatest 
Englisli tirins, such as the Elswick Ordnance Company or 
Knipji’s Works at Essen, and it is very far from being an 
impossibility or even a great stretch of imagination. A 
little faith in the result, which can be ensured by a 
thorough analysis of samples taken from the fields, and a 
little speculation of an honest kind, would set at rt'st this 
(piestion and not only confer a great boon upon India, but 
enrich the men who went into it. 

One of the great difficulties in tho way of thoroughly 
developing tho 8 alein fields is the distance they are away 
from coal, but this distance is not so great, but that a light 
coal tramway laid down ad hoc would pay a really largo 
ffirm consuming its Jbundreds of tons of coal a day. Besides, 



12 


lias the iKughbourhood of the coal mines been so thoroughly 
and scierttificalhj explored for coal that the dictum of no 
coal should be accepted as final ? Coal is nearly always 
found near iron, and there appears to be no reason why 
Halem should be an exception to the rule. The Chindwin 
'v alley is said to produce coal as -well as iron ; if this is 
true, a large factory could be established there without 
difficulty, the more so that the enormous forests render 
the use of charcoal, so beneficial to iron in its senii- 
maiuifactured state, quite feasible and cheap. Even where 
coal cannot be economically brought to the spot 'where the 
iron lies, there is no absolute necessity for giving up the 
attempt to start iron works, for there are other ways of 
killing a dog than hanging him, and coal, in its solid form, is 
not an absolute necessity for iron. The new gas furnaces 
and gas cupolas show us that ore can be reduced to the pig 
by gas alone, and it would be no great expense to convert 
coal into gas at the coal mine, and then to run it through a 
hundred miles or so of piping to the iron fields, and use it 
there. Other methods and materials may be resorted to, 
which will bo dealt with in the chapter on fuel. But the 
chief things wanted to develop the iron industries of India 
arc money and experienced skill, neither of which shall we 
get until either some skilled capitalist is attracted to the East 
with a view of developing, not its gold and jewels, but its 
iron, or — and this is the real solution — the natives of India, 
or a few of them, take real interest in these matters. We 
see how native enterprise has developed the cotton industry 
of Bombay, and made it what it is — an industry the greatest 
in all India. This is due to the fact that the natives have 
realized the value of cotton and also the processes of manu- 
facture; and are devoting themselves to its development. 
Let them devote themselves to the study of iron with equal 
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zeal for five or ten years and then see what great results 
will arise. Let five or six of our most intelligent native 
^youths, the sons and nephews of our great capitalists, be 
sent by their relatives to Eurojie to study the iron indus- 
tries as they now go to study kw and medicine. Let them 
be not too proud to learn in the proper way, v/r., as work- 
' men, and not at first as masters, and much will be done. 
It is an old story but a true one, that India can be best 
developed by her own people, provided the people will 
study the right way. 



CHAPTER III. 


LOCAL MANUFAOTUKE OF WROUGHT IROFf. 

N MXT to ilio local production of iron ores tlu? dovolop- 
inent of tlui iron lujiiuifactnrin^ industries is interesiiiig if 
only as tlie sole means of developin^r loeid or(?s. It 
possesses, liowever, a se])arato interest., in tlie fact tliat a 
(•onsid(n’al)l(! iron industry already (‘xists in India for work- 
ing np imported material, and tliis is capable of great 
e X t(msi on under reasonable encouragement f roi n (1 o v(mi numt. 
Attention lifis recently been called to the way in wbicdi 
Government refuse to recognize the manufacture of iron 
work in India from imported iron as a local industry, on 
tlie ground that the iron is not locally produced — an mi- 
teiiablo argument wliich would make the Lancashire cotton 
mills other than a local British industry, on the ground 
that the raw cotton was imjiorted. Leaving that cpiestion 
aside, however, let us consider how iron manufacturing 
industries in India could be developed. Labour being 
cheap out here, and native blacksmiths capable of a high train- 
ing, it is manifestly unwise to pay more for English labour, 
Le,, for English finished goods, than is absolutely neces- 
sary. Therefore, every development of iron factories in 
India should bo welcomed and given a helping baud. Sir 
James Kitson, President of tho Iron and Steel Institute, 
in his opening address at New York said : “ The world 
must have iron and steel, and that nation is the wisest who 
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corisiimos the most,” India would do well to take that lesson 
to heart, for as yet she has taken no steps in this direction, 
^biit rather makes the path of luu’ iron masters as hard as 
possible, oaring little apparently for the enconragi'ment of 
the local industry, provided she can satisfy the rc'd-tajie, 
^c., of her home officials. Iron works started to deal only 
with imported pig would have, we l>eliev(', a fine future 
before them. They must be located near to a coal field, so 
as to command a large supply 'of cheaj) fuel, and also near a 
railway j unction, on a navigable river, or in some easily 
accessible spot. Probably some place on the Hoogly would 
.be b(‘st for the first experiment, for |)ig iron, being (‘xcel- 
lent ])allast, can l)e taken to Calcutta as cht'aply as to Bom- 
bay and th(j additional cost of floating it ni)th(? riv(‘r would b(i 
very slight. Moreover, coal can b(^ ])rocured cheaply, as 
well as limestone and fireclay, the first })eing obtainable 
ixitail at Hs. 5 a ton, while limestone could l)o protnircd ajfc 
about the same jirico, and fire-bi-icks at Hs. 2-8 i)er hundred, 
and if taken in the large <piantities roquir<Ml for such A\ orks, 
probably v(*ry much cheaper. If the attem|)t was made, 
Avith any capital behind it, possibly a bedter Avay would l)e 
to establish two factoric^s, one in a wooded district where 
timber facilities w(*re considerable, and cliarcoal could l)o 
easily procured, for the conversion of cast into w rought, iron ; 
and the otluu' wliorevtu* the facilities mt'iitioned ahoA'e (‘xishvi 
for the further manipulation and rolling of the “ blooms” 
into serviceable sbajjos and sizes. If the work w'as carri(Ml 
out on a large scale, the “refining” of tlie iron and the 
furnaces for conv(*rtingbar iron into steel might wxdl be 
placed in a charcoal country, their products being t ransported 
to the factory at a coal centre for further maiiipnlation. 

If such a scheme is to succe(;d, it is all imjjortaiit that 
the first results should he good, and with that object in 



view I would strongly recommend that only the best 
qualities of iron bo dealt with. Take the best pig (which 
is just as cheap to export as the worst) and carefully refiiK? 
it on charcoal refining hearths. Excellent charcoal can bo 
cheaply obtained with a little care, and the inetid is 
immensely improved by its action. Do not let an attempt 
be made to produce every kind and quality of iron at the 
first opening of the works, but rather devote immense care 
and attention to the preparation of one first-class brand. 
Let nothing but really first-class iron be made at the works 
for some years ; let this iron bear a special brand, and do 
■ not allow a single inferior bar to go out at any cost. Gra- 
dually the brand thus carefully watched will acquire a 
name, will be enquired for in the market, and command a 
high price. Wo are, in India, fiir too ready to seek for 
immediate profit, to look for dividends the first year, with- 
out troubling ourselves about the quality of the article 
produced : nothing more fatal to the success of a new iron 
industry could well be imagined. So greatly are brands, 
and brands alone, sought after that the most unscrupulous 
forgeries are carried out with impunity, and “ Swedish’^ 
iron especially, which, when pure, is soft and easily work- 
ed up at comparatively low heats, is put on tlio Indian 
market in largo quantities. Yet when much of this so- 
called “ Swedish” iron, which bears the marks of and is 
cut like real Swedish, comes to be tested, it proves utter 
rubbish, of the very commonest British quality, useless for 
anything but railings or similar work, wIku-o little mani- 
pulation under the hammer is required. These frauds do 
not, however, detract from the value of the brands, and it 
is towards establishing a “ brand” that the first attention 
should 1)0 paid. It has been argued that we ciinnot make 
iron as cheaply in India as in England ; but though this 
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may possibly bo true of those cheaper grades, it would not 
be the case, I believe, with first-class iron. Labour and 
^hareoal are both cheaper in India than in England, and 
on these dojicnds to an enormous extent the qmiUli} of the 
wrought iron produced, Tlui Bessemer process might be 
introduced with advantag<^ (the Bessemer “ iron” ])ro- 
^>ss I am alluding to, not that for tlui! ]>reparation of 
steel) and be made to pay, because of the fact that the pig 
iron could be prepared in the centre factory, thereby 
saving carriage. Only very high grades of pig are suit- 
able, however, to this ])rocess, as it is im])ossible to nmiove 
the pliosphorus and sulphur from inferior qualities, as is 
done by the puddling process. It is mentioned merely to 
show tlui various ])ossible ramifications of a local industry, 
not as lu^cessarrly advo(;ating its use, tlioiigb so cliea)) a 
process for ordinary nudal must not b<5 lost sight of. My 
tluj erection of locad works and rolling inills for tlic; con- 
version of “cast” into “wrought” iron, wo avoid the 
necessity for kee])iiig enormous stoeks of every kind 
involving gre'at expense for suitable store-rooms, besides 
sinking a great deal of money in bars without any hope 
of an early return.- Pig iron, on the contrary, can bo 
stacked in the open without approciabh^ loss, and, givcm 
suitable refining lieartlis and puddling furnaecs with a fairly 
coiupleto set of “ rolls,” it would be jmssible to turn out 
bars of the size and dimensions required by the demands 
of the market from timt) to time, tli<M*eby sinking com- 
paratively little money in stock, for the? ])ig iron will suit 
any size of bar, and placing the material on the market 
as required. 

In time of war the existence of works of this nature 
might be of incalculable value, as abolishing all risks of 
•capture at sea, and the consequent -w'ant of some essential 
3 
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kind of iron at a critical moment. Under the present 
conditions of the iron trade, any kind of bar that is a little 
Out of the common run, j.e., any size or shape not commonly 
demanded, can only be obtained by import from England. 
Would this always be possible in time of war, and, if 
possible, would the pricx^ be other than extortionate to cover 
risk of capture ? Cerhiinly not, and it is to avoid thesd 
difficulties we urge the establishment of large works to 
deal with cast iron and work it up through all the neces- 
sary stages till it becomes the finishcxl wrought iron bar. 

The development of local ores, however, offers the best 
and mast important field to the iron master, for it is by this 
alone that he ctin ever hope to compete with the European 
trade on a scale similar to that of the gn?at English firms. 
Above all, the maiiufactum of wi’ought iron bars from local 
piginm should be carriwl out on the highest lines, seeking 
only to develop the Ix-^t qualiti(^s of the inetaL Mag- 
nificoni ores are available, as lias already bwm shown in » 
previous cha|)ter, and it would be a conrjiaratively easy 
matter to start some really high class brands of wrought 
iron with a little trouble. Care nnist, however, be taken 
at every stage to adimt nothing tliat would in any way 
detract from tlie quality of the outturn. It would be well 
worth working not only the refining, but also the pud- 
dling jirocesses with charcoal instetwl of cok(?, and to take 
the necessary heats for tlie suhse<|uent “ fagotting” of the 
blooms, and for rolling the bars with charcoal only. By 
this means a grade of bar iron could, it is believed, be pro- 
duced, which would conslderaldy astonish the iron market. 
The Porto-Novo factory, which was working in South 
, Arcot in 1859, turned out pig-iron of a really high grade ; 
and atra nuieting held at Sheffield in that year, to discuss 
the value of Indian iron, it was held that, “ after various 
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trials and experiments, that iron, as produced for file 
purposes from Indian pig, was superior to amj othe?' in 
J^nyland, and that it had been proved to bo superior to ordi- 
nary marks of Swedish iron for steel purposes. Ono 
manufacturer had bought over a thousand tons nf Indian 
pig for railway tyres. The chairman stated that he had 
lieen the first to make steel from Indian pig, and from that 
time it had be(ui steadily making its way.” I have 
already jiointed out the historic value of the Hyderabjul 
ores, from which the w'ootz, used in making the famous 
Damascus sword blades, was obtained. With such proofs 
of the ex(fellenco of the iron obtainable in India before us, 
can we doubt tliat a local industry to work it up with 
charcoal would prove a very great success, and bo the 
ni(‘ans of produ(ang bars that could comiiete with the best 
Sw(idish brands, and even with such English qualities as 
Lowmoor or Bowling? “Keep to the best possible grades 
until a name is established ” should be the motto of all 
Indian iron, industries for some years to come. The celebrat- 
ed iron pillar at the Kutub at Delhi luis long becui a puzzle 
to anti<[uarians ; it is of wrought iron, and weighs some six 
tons — a weight which could not Imve been manipulated iu 
England some years ago. The fpiestion is, how could 
this enormous mass liavc been forged when there is no 
trjulition of local works dealing with such large masses ? 
A very possible explanation is that it was cast, being a 
kind of mild steel of the quality recently introduced into 
England, and so extensively used. That the iron workers 
of the Malabar Coast understsmd something about produc- 
ing malleable castings is undoubted, for, while carrying 
out some experiments in connection with a patent for 
anelting wrought iron scrap, I found a Malabar hlack- 
sjnith who thoroughly understood how to deal with the 
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ineiiil ol)talne(l, tliougli it roquinid very careful lianJllng ; 
it is quite possible that tins knowledge may have spread 
to Northern India, and even have been elaborated there. 
Be this as it may, the iron industry is one of the oldest in 
India, wootz having been exported over 2,000 years ago, 
and wlioever revivers tlie industry will find a far greater 
fortune within reach than will come to the seeker after gold 
and jewels, Ix^sidcs being a real bcnefiictor to the country 
by helping her towards an improved civilization. 



CHAPTER IV. 


THE BASER METALS. 

TnoiraH less interesting than iron, in that they do not 
aff(‘ct the greatness of the country so much, the baser metals 
of India are of (!sp<;cial interest from the antiquity of their 
developnuait, and the fact tliat to a large proportion of tlio 
irihal)itants they have, pradieally, been the only useful 
metals known. The noble metals, as gold and silver are 
called, have been used almost entirely for ornament and 
coinage. Platinum, really a precious metal, more valuable 
even than gold, is generally found with the latter, though 
rej(?ctcd by the native gold-washers of the Indus Valley as 
safed sona and valueless. It has never yet been discovered 
in large quantiti(;s in India, and, except in the Indus Valley 
and the Kolar Gold Fields, we have no evidence of the 
discovery of more than traces of the metal. Mercury, 
though thoroughly understood in this country, docs not 
seem to have been discovered in any large quantities, 
though the persistent rumour that asserts its plentiful pre- 
sence in the Andaman Islands can hardly be without somo 
basis. The probaldc explanation may be in a discovery of 
cinnabar in tho Little Andaman, which* has, as yet, never 
been thoroughly searched, as its rocks of tho early hirtiiiry 
period interspersed with volcanic “faults ’’closely assimilated 
to those of the great mercury beds , of California. The 
author of “ Hamilton’s East Indies” saw in 1694 a native 
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who had brought much mercury from the Tiittlo Andaman 
(of which he was a native, stolen in his youth and partisilly 
civilized) to the Nicobars. It has been discovered in 
Cannanore in spots of pure metal in a bed of laterite, but 
never seems to have been much developed. Pure mercury 
is brought from Afghanistan, said to bo obtained from Pir 
Kisrec, some 250 miles beyond Kandahar. The trade, 
however, has never reached any size. COPPER is by far 
the most important and valuable of the baser metals, as it 
has also, perhaps, been longest known in Asia. There aro 
mines now unused that appear to bo of great antiquity, 
showing in this as in many other things how greatly the 
people of India have deteriorated in scientific knowhidgo. 
Where formerly the extraction and smelting of copper ores 
was carried out on a large scale, we now see p(5tty work- 
ings that yield before every reverse of nature. The largtist 
copper workings in India are those of the Singhbhum 
district, extending as they do for over 70 miles from Mid- 
napore to Lohardugga. It is believed that the Jains started 
mining in this district over two thousand years ago, since 
which they have never quite ceased work. In 1857 an 
attempt to work the ore on a larger scale was made by tho 
formation of a company, operating to the extent of some 
1,200 cwt. per mensem. This company was wound: up in 
1859, chiefly because of the heavy royalty of nearly 
Rs. 10,000 a year paid to the Rajas owning the land and 
the wasteful importation of European workmen, which 
swamped so many Indian mining operations in the early 
part of the century. Careful and scientific working should 
make these fields very profitable for a company. Even in 
1859 it was found that tho rough ore, when quarried and 
hauled to the foundry, cost from Rs. 22 to Rs. 23 per 100 
cwts. of raw ore. Taking this all round as producing G per 
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cent, of pure copper (some of it produced as much as 35 
per cent., whihi other samples less than one per cent.), we 
^et the cost of the copper before smelting as Its. 4 per 
cwt. allowing a margin. To extract the ore should not 
cost more than 11s. 6 per cwt., so that it could be produced 
^t Bs. 10 per cwt., including all labour and material. If 
on the top of this we ])lacc about 200 per cent, for extra- 
vagant plant, wages, &c., we naturally crush the industry, 
while a royalty on the top of all simply extinguishes it. 

It ought to be easy enough to keep the cost of supervi- 
sion, interest on machinery, royalty, <fec., down helow 100 
per cent., in which case a good profit might bo expected 
if the line of rail jiassed within n‘asonable distance, as it 
will now probably do. The “ Indian. Copper Mining Com- 
pany ” Avas formed in 1831 to W'ork the Bellore Mines, 
hut it collapsed after a short time, probal)ly from causes 
similar to those that broke up the Singhbhum Company, for 
economical working seems hardly to have been understood 
sixty years ago. In the Goomacuiida Valley, in the Kar- 
naul district, there exists a deserted copper mine, so old 
that the v(5ry legend of its workers has been lost to the 
people living there. In the Hazaribagh district there are 
also desei*ted copper mines and large mounds of copper 
slag, showing that the ore was sm(*lte»l on the spot. Ore 
is found here, which would probably repay any attempt 
at systematic working. The chief secrets of siuicess in 
Indian mining seems to be, 1st, working on a s(;ientific 
basis so as to waste neither metal nor labour ; and, 2n(I, 
utilizing native labour wherever possible, and obtaining 
Eiiroj)can foremen who can teach their men the jjractical 
use of their tools. 

The Khetri Mines, as they are called, including those 
of Kulliari and Singhana, arc still worked, and of great 
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antiquity. They r(iseinble nothing so much as a ral)})it- 
warren, the galleries, such as they are, winding {iboiit aft(?r 
tlie metal and being little bigger than absolutely recjuircd , 
to admit the bodies of the miners. Large quantities of 
blue vitriol and copperas are extracted from the refuse of 
the mines, and these “ refuse products ” are at least as 
valuable as the actual ore itself as at present (extracted ;biit. 
this is becoming a not uncommon feature of modern 
manufacturing industries. Flooding is the gr(*at dangtu' of 
the Kulhari galleries, as the oidy means of clearing them 
from water consists of a string of men with fj/mrra.s. The 
{Siiighana Mine must have j)aid well in fonner days, for 
the miners paid fourteen thousand rupees a year to the 
Khetri liajah as the nmt of the mines, in addition to oiu;- 
sixth of the copper mined. It is thought that cop|>er min- 
ing in the Hazara district would be })rofitable ] but the 
question of carriage would be a serious oue, thoiigb the 
ore is extremely rich, being in this respect tar superior to 
that found in Kuniaoii. The hJepaleso do a good deal of 
copper mining in a small way, their ore yielding about 4^ 
per cent, of copper. The Hazara or{?s arc; said to have 
yielded trom 60 to 90 i)er cent, of (JOpper from the picked 
ore, but I feel utterly disintdiiied to accept these figures. 
They prohaljly were obhuiued, if ol)tained at all, from small 
and excessively rich selected pieces, and are by no means 
a fair sample of the whole. Possibly by “copper” is 
meant “ rcjgulus ” which in itself only yields 50 p(;r cent, 
of copper. Even the smallest pieces of on; could not yield 
90 per cent, of pure metal. Hext to co[)per its common 
alloys, zinc and tin, are the most interesting of the baser 
metals^ ZINC is only found to any extent in Oodeypore, 
where the Jawar Mines were formerly worked on a largo 
scale, and yielded a yearly revenue of nearly 21 lakhs of 



rupees. At present no extensive zinc workings exist in 
India, tliougli possibly the indications of tin; metal at both 
^irmiir and Tavoj might yield profitable results to scientific 
development. TIN, on the contrary, is found on a largo 
scale in several jdaces, though the fact that the natives 
of India have used brass universally for ceiituries seems to 
point to the j^resence of zinc in sonic form or anotlier 
possibly impoi-ted. Tin occurs chiefiy asa di-oxide, the tin 
stone containing as much as from 75 to 80 ptn* cent, of 
metallic tin. In 18G7 the native iron smelters ofllaniganj 
smelted some of the tin stone, supposing it to be iron 
ore, and when they saw white metal, mistook it to bo 
silver. Burmah is the greatest linlian source of tin. It is 
worked by the Karons in the hills near the Salwin, 
and sold by them iiiT^ounghu. In th<^ Ttmasscrini Division 
tin stone is very plentiful, every stream betl near Malee- 
woon in Min-gul yic^lding the nudal wluui 'washeil. Dr, 
Oldham states that the main source of all the Tenasserim 
tin is the granite range sejiarating that province from 
Siam, wliero “ it exists as an csscuitial ingredient of tho 
mass of rock, ocenrriiig dissemmatcd through the granite 
in small crystals, and heing similarly arranged to tho quartz 
and felspar. * * * Tho degradation of this granite by 

weatb(‘riug tbrougli au enormous period of time has siiji- 
plied the sand which is now so abuiulautly impregnated 
with stream tin.” 

At Mergui it used to ho worked in the A ery gardens of 
the town, and in the ThawbaAvleck Hiver tlun’c have been 
extensh c stream Avashings for years, the fine sand being 
sorted out Avith a cane shovel that acts like a lurge sieve, 
and finally washed in wooden dishes, in Avliicli the tin sinks 
by its OAAUi weight on tho water being revolved. The only 
European attempt to work Burmese tin on a considerable 
4 
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gcalc was nracki l)ctw«en 1873 and 1877, when Messrs. 
Steel and Sons leased the township of Maleowoon, where 
they not only washed the stream tin, but opened out veins 
of ore in the hills. During the cold weather of 1874-75 
some seven tons of inetjd and fourteen tons of cleaned, 
picked ore w'ere exported. The works were, how^ever, 
closed in 1877, they having cost more than they yielded. ■> 
It is w'orthy of note, however, that since the European 
workers failed, the Chinese have found the iiiines reinu- 
nerative, and are still at work there, though tlu^y pay 
a ground rent and a royalty of 5 per cent. This was, 
how'evor, less than that paid l)y the European firm (7 per 
cent.), wdiile the Chinese imid a rent of only, £2 7 2 per 
annum, against £1,000 demanded from Messrs. Steel 
& Co. From a manufacturing point of view, tin naturally 
suggests lead, and no mining industry, except iron, show’s 
such a falling off as that of tlie working of lead mines. 
Galena, thc! sulphide of LEAD, is common in many parts of 
India, but Cuddapah and Karnuul are ])robal)ly richest in 
the ore. In Cuddapah at the village of Jungumrazpilly, 
close to the Kullaniallay Hills, the old l(>ad w’orkings are 
conspicuous. To cpiote Mr. Oldham again: “The old and 
now deserted lead workings are at the south end of the low 
ridge. Thc pits or galhiri(>s have been excavated between 
beds of dark gn'iy siliceous liinestom?, which is impregnated 
with strings of wdiitc and dull blue quartz. Granular sul- 
phide of lead is disseminated in very small quantities through 
the blue quartz. In the wdiito quartz there are f ain t traces 
of copper. The old workings arc to a great extent filled up 
with excavated fragments of rock, and are now overgrow n 
with jungle.” One group is said to have contained over 
fifty mines. A sample of ore from these regions was 
analysed in 1879, and yielded 78 per cent, of lead and 
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22 oz. 7 cwt. of silver to the ton of lead. Both these and 
the Iv:iniii:d Mines would probably repay scientific exploit- 
ation handsoiindy. Three analyses of ore from tli(^ latter 
yielded, respectively, 374 ounces, 175 ounces, and 165 
ounces of silver to the ton, which would render them well 
worth workinu. In Bengal galena has b(}en found in the 
Sonthal rergunnahs and also in Bhagalpore. An analysis 
of ore found in the latter district showed 78 pen* cent, of 
lead and 103 ounces of silver to the ton. Hazaribagh, so 
rich in iiKitals, yields also galena, and in 1880 a company 
was formed in Bombay, called the “ Imperial Silver Lead 
Mining (Company, Limited,” to work this district ; but it 
came to nothing. Ajmere, Sirmur, and Teiiasserim would 
also yield profitable results. Truly, the mineral wealth of 
India hiis been sadly neglected. 



CHAPTER V. 


THE MINEHALS USEFUL IN IRON SMELTING. 

Next to iron and coal tlic minerals of most importance 
to anyone interested in tlui development of the Inilian 
nianufacturing industries arc those incidentally nscd'iil in 
the working of iron. Foremost amon|>' tlieso stands 
LIMESTONE, wliich is essential if we wish to obtain iron 
fi'om tlie ore on a commercial scale. Fortimately this 
niiiK'ral is found in ^reat (juantities at or near the prohabh? 
iron mines of the future. They vary, ho\vev(‘r, v(‘ry ^-reat- 
ly in quality, many beds contaijiinii; a heavy pr()[)ortion 
of worthless in^n^dients. (.'arlmate of lime is the cluMiiical 
recjuired for foundry work, and that ]im(‘ston(5 is the best 
which contains tlie greatest quantity. Th(^ proportions 
vary immcmsely, as will be seen from an exattiination ot 
samples from ditlenuit beds. Some calcareous tula iji the 
Uarjeeliug range sliowed D8| per c(mt. of pure carbonate 
of lune and only |)er cent, of foreign matters, of whi(di 
all but an infinitesimal fraction consisted of magnesia. On 
tlie otliei* hand, samples taken from the rachoto rocks 
near the Raniganj coal fi(d(ls showed on aTialysis only 45 
per cent, of calcium carbonate, the balance being clihifly 
nuido up of 11| per cent, of magnesium carbonate and over 
31) per cent, of insoluhle matter. It is this high p(U’centage 
of insoluble matter which is the great objection to the use 
of the Raniganj liinestoue, otherwise the beds of Haiisa- 
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jathar, which shows per cent, of calcium chloride, 
would do well enough if the insoluhlo matter amounting 
^to some 16 per cent, could be eliminated. In the Wardha 
Valley, another great iron field, limestone is found contain- 
ing from 94 to 97 ]>er cent, of carbonate of lime and only 
2 [Xir cent, of insoluble matter, — an advantage that would 
'tell heavily in favour of any works for reducing iron ore 
established in that district. The best limestone is founil in 
the Vindhyan range, and could be chc^aply transported to 
any works that would ])robably be erected. There is no 
linK'stonc actually available at Salem, thongli the iron 
fields tlwu'c are the richest in India ; but it occurs in many 
j)laces in the Madras Presidency, sometimes with only 
2 ])er ccTit. of impurities. So valuable, liowevcr, are the 
8al(‘in iron fields that it would pay to transport whatever 
limestone might be necessary for works erected there, 
especially as it can be obtained near the lino of rail. 
Nature lias been prolific in her stores of all requinxl to 
develop the iron or((S of India, but wc scorn unable to 
K'alize tlie wealth lying at our fi^et. 

Next to limestone, FlllEOLAY is one of the most neces- 
sary products, for im£)ortcd bricks and clay arc very costly. 
The best fin^clays are found in England, as in India, in 
the beds underlying the coal seams. Excellent bricks have 
been made from the Ilaniganj clays, and havxi successfully 
passed very sevtvrc tests in the Calcutta Mint. The cost 
of firebricks made from tliem is, moreovej*, only Ks. 2-8 
per hundred — about a quarter of those ol)tained from 
England. When the Bengal Iron Works Company was 
in existence, it used bricks made of local clay with good 
results. Good fireclay is also found in tlio Madras Presi- 
dency and in the Wardha Valley. I have, however, 
grave doubts as to the value of Indian firebricks, as 
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liit.liort .0 made, for tlie inner layer of iron furnaces. They 
do extremely well for all parts of the furnace, if fortified 
with a lining of English bricks. This, however, appears to 
bo necessary wherti great or prolonged heats are obtained. 
It is quite possible, hoAvever, that an inereas(Ml dcjinand 
might develop some better method of treating the local 
clays, so that they would make bricks suitable (won for 
furnace linings. That tluiy can be used in all other posi- 
tions is an enormous saving, and the cost of importing 
English bricks for lining only would not be excessive, and 
should not stand in the way of a foundry. Graphite is 
another substanco of great value in a foundry, as the cost 
of imported crucibles is very great. % ^ ^ 7 

The drawbjick of local GRArHlTE is the high percemt- 
age of impurities. Good specimens have Ixuui found in 
Travancore, which have been worked up into crucibles 
suitable for all but excessive heats. It is more than pro- 
bable that if a profKir system of manufacturing crucibles 
under pressure was started in Madras, the results would 
prove of great value if annealed — d precaution which should 
1)0 taken in this country even with imported crucibles — and 
it would perhaps be worth trying. Considering the high 
position held by Ceylon graphite in the commercial world, 
it would probably be better to import this material as the 
cost of transport would not be great, and Ceylon graphite 
could be made into crucibles, as well in India as in Eng- 
land, if proper machinery was set up. It is a valuable 
industry and well worthy of encouragement, though utterly 
overlooked up to now. A demand would create a supply, 
and a steady and scientific attempt to develop local ores 
would "soon create this demand. Everything depends on a 
start being made in the direction of developing local iron 
ores ; that once done, all the rest will follow. It is useless 
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to try and make graphite cmcihlos in India without Iiy- 
draiilic; pressure and the proper inachiner}’’, sinc(i crucibles 
tlius made crumble too much in the fire to be able to stand 
great lu^ats, tliongh useful enough for small brass castings 
of a few pounds only. It is so important to obtain good 
local crucibles for economy in working, even if they bo 
made from Ceylon grapliite, that it is strange the nuitterlias 
never been taken up before. Possibly the comparatively 
small demand has ])revented any attempt in this direction, 
but if large local -works w(;r(^ eshiblished, their demand 
w^ould be considerable, and should be met accordingly. 
MANGANESE is also procurable in India, though no 
large (j[uantiti(}S are known to exist in any one place : — • 
“ The commonest ores are manganite or grey oxide ; wad 
or earthy protoxide ; pyroluxite, or tlie bhuik peroxide ; 
psilomelane, a combination of the oxide of baryta ; haus- 
manite, or p(n*oxide oc!(;nrring with oth<ir ores of the metal 
and braunit(^, or binoxide in combination with iron peroxide, 
silica, and magnesia.” The latter is found in Vizagapatam 
and Bimlipatam, the beds in the former district yielding 
suffi(d(;nt for working iron on a considerable scale even as 
already discovered, while careful search may reveal larger 
beds. Psilomelane and j)yroluxitc are found in the Central 
Provinces, where tliey have long been used in glass-making, 
but has not been worked to any great extent. These spe- 
cimens contain more oxygen than those in the Madras Pre- 
sidency. Braimit(» is found in the Nagpore district, and 
w\as reportfid by the Executive Engineer of the Kanhand 
district as lying in a bed a quarter of a mile long and ten 
feet thick. Thus we see that sufficient manganese is al- 
ready known to exist in India to provide for tlu? necessities 
of any iron industry likely to be developed in twenty years. 
Even if no more beds were discovered, the cost of iinj)ort- 
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in^ spiogol-t'isen should not he so great as to 

affoet the iron industry materially. Considering the fact 
that manganese deposits frequently occur in laterite, it is” 
more than probable that a careful st'arch among the laterite 
rocks of the Eash'rn and Weshirn Ghauts in the llajinahal 
Hills and in Orissa would residt in the discov('ry of exten- 
sive manganese b('ds ; but no such s(;arch could w(>U ho 
carried out with the necessary thoroughiu'ss until the de- 
mand for manganese that must follow the (‘rection of smelt- 
ing furnaces Iti India should make it remunerative, nor 
could it be r<‘asonal)ly (‘xpected. I^IOKEL has not been 
mined in India liitli(‘rto, [)ossibly frojn tlui abs('nc(i of any 
demand, for traces of tlu^ metal have been re[)orted from 
llajpootana and TChetre, though only as occurring in con- 
nection with other metals, such as (;o[)|)er and cobalt. It 
is, however, unlikely that the Indian iron industries will 
advance to tluj point of making nickel steel, at any i-ate for 
the present, though the iron ore in Salem and elsinvhere is 
so good that there are no limits to the possible development 
of the metal. AVith magnificent ore and fimj cliareoal, 
only science and skill are required to produce the very 
finest results. v 

CyHROMIUM, so useful in the manufacture of chrome 
steel, is found in the form of chromite in the Salem district. 
The Porto-Novo Company started in 1833 was calhul the 
“Indian Shad, Iron, and Chrome Company,” and ojiened 
a cliromih? mine at Curpur, from which ore was exported 
to England. It is stilted in Ball’s Economic Geology 
that “ the principal rock in the low hills at the south-west 
base of th(^ Slievaroy Hills, wluu’e the mines are situahaJ, 
are hornbhuide, micii, and talcose schists pcnetnitcal by 
dykes of basalt and layers of serpentim?, wliich last is in- 
ti‘rsectcd by a perfect network of veins of magnesite;. The 
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chromite occurs very irregularly in these vi^ins in leiiti- 
culur musses of various shapes and sizes ; one block was 
«said to weigh a couple of tons. At a depth of from .50 to 
GO feet water became troublesome in the mines. It is not 
suri^rising, therefore, that mining became too expensive to 
be continued with ])rofit, there being no certainty as to the 
2 )roportion wliich the chromite bore to the mass of rock 
which had to be removed. At the same time the demand 
for this ore was by no means unlimited, and the immcMliate 
effect of throwing tlui Indian ore on the Loudon marlait is 
stated to haves bet'n to cause a fall in price. ” TJie truth 
is that all the mattnials require<l for a successful iron in- 
dustry are to be found in India, and only the eiKU’gy 
to develo{) them is wanted. The failure of the feeble 
attempts that have b(‘en made from time to time to develop 
the iron orcjs seems to have been a(;c('ptod sis proof that 
they are not worth working. No other reasonal)le expla- 
nation for the supineness of capitsilists in this direction 
seems forthcoming. The power of Indisi will grow with 
her iron, as without it the resources of the country can 
never he fully developed. 


5 



CHAPTER VI. 


FUEL 

The chief difficulty in tlie way of the development of 
Indian ores lies, as has already been su<i;<(osted, in tlie ques^ 
tion of fuel. If fuel suitable for smelting- could be found 
conv(?niently near the driposits of ore, or if it could bo trans- 
ported at reinuiK^rative pric(‘s, tlMj- matter would be far 
simpler. The Ikmgal iron fields have the ad^nuta^e of the 
llaniganj coal mines, from one of which, Sanctoria, very 
fair smelting, coke can be made. Its analysis shows over 
1^4 per cent, of carbon, and though 15 per cent, of ash is 
high, y(it the actual imjmrities are low, sulphur being pre* 
sent to the extent of only a quarter ])er cent., and phos- 
phorus being practically absent. No other iron field has 
such advantages in the way of coke, but fuel of sorts k 
nearly always obtainable at a reasonable cost, and every 
effort should bo raado to improve its quality where it is 
inferior. In a former chaptm* it was jrainted out that the 
best coal for smelting purposes was found in Ilaniganj and 
the Wardha Valley. It may be said roughly that coal 
should contain at least sixty per cent, of carbon to give good 
result, and though the Ihinigmij coal generally is said to- 
contain only some 53 per cent, of carbon on im averago^ 
yet the yield of the Kaliabari (Hazaribagli) seam runs as 
liigli {fs 78 per cent., while the Pisgaon (Wardha Valley) 
coal gives an average of 65 per cent. In considering the 
value of coal for smelting, we must, however, not merely 
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conskler its proportion of carbon when dug bnt of tbo 
ground, but its readiness to coke and tlui p(^rcenta.ge of 
^^rbon likely to bo found in the coke. This cspeei:dly 
affects the coal found in tbo Madras Presidency. Thus tbo 
coal found at Be.ddadanol in the God aver i Valley showed 
Only 37 per cent, each of carbon and volatile gases, and 2d 
per cent, of ash, but on coking the volatile gases disap- 
peared, leaving GO percent. ofcarlx)nand 40 percent, of ash, 
thus just bringing the coid within the limits I have laid 
down as reinunei'ative, though I admit that in this instanco 
the ash is excessive. This would not prevtmt snadtiiig, 
however, though it would possibly increase the labour of 
cleaning out the furnaces, if the ash clinkennl instead of 
proving friable, and would certainly reqiiiro care in tapping 
tile charge into the pigs. Even if a little ash found its 
way into tbo pgs at first, that need not seriously interfere 
v.dth their value, as it could bo eliminated in subseipuait 
castings. The Singareni coiil shows from 02 to GO per 
cent, of carbon, 23 jier cent, of volatile gases, and froni 11 
to 15 per c<mt. of ash. Assuming that on coking the 
Bingareni coal will act in a manner similar to that of 
lieddadanol, vlz.^ that all the volatile gases will disappear, 
ami the carbon and ash bo imireased in the proportion of 23 
to 14, we have a result for the poorest yield of 7G [)or(;ont. 
of carbon in the coke, and 24 per cent, of ash ; this is 
quite good enough to work on, and may be takiui as a fair 
basis for work with the [iroductsof this vjilley. Although 
the average of Eanigaiij (joal gives only 53 per cent, of 
carbon, yet there is no reason why excellent sim^ting 
should not he done with-it, for itcontaiiis over 30 per cent, 
of volatile gases (including moisture), and as this should 
all disappear in coking, the resultant coke should show 72 
per cent, of carbon to 28 per cent, of asln 
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Tho Baraknr ooal should givo ovon bettor results, for it 
has ()5 [)er eeut. of carbon in its natural state, which would 
rise to over 79 per cent, when coked, tho balance bcin^ 
ash. It is thus ovuhait that the small proportion of carbon 
in tho original Indian <!oals is not so serious a matter as 
might b(^ supposed, on account of tho high perexmtage of 
volatile gases which would disappear in (ioking. Tho 
effect on the Kahabari coal, which I have alrc'ady shown 
is naturally the host for smelting, is to raise the Ciarbon 
ill the coke to from 80 to 81 percent., while Warora coal, 
which, wdth only 45 per cent, of carbon, appears at first 
sight iiiisiiitahlo, contains so much volatile gases and 
water (40 p<‘r cent.) that its coke would contain fully 70 
per cent, of carbon. 

Specimens of coal sent from Kanigoriim (in tho Wnziri 
Hills) showed about 48 per cent, each of carbon ^'olatile 
matter, and only 2 per cent, of ash. Tills if eokeil would 
yield 78 [icr c(vnt. of carbon, hut would so greatly incrt'uso 
tlu’i ash that it is doubtful wladher in this instance it would 
not he Ixdter to use tho coal as it stood witli a hot blast. 
Kanigorum coal would not be of iiiiudi use in. iron work- 
ing, on a(!f^oimt of the enormous <;ost of transport, and tho 
figures given being only from small sain files, are not, per- 
hajis, good indications of the general value of the coal 
there. This case is mentioned, how^ever, to show that even 
infiu’ior coal may ho worked up into servicc^ablo fuel, and 
Tiiay also bo found in tho most out-of-the-way and nnex- 
pected ]daces. I liave assumed that the coal would ho 
cok(>d before using to show how even apparently poor 
fields could bo profitably worked. Such coal as that of 
Kaluiliari and Singareni would not, however, require such 
ircatmont ; the projiosal is only an alternative one in any 
case. In all probability it w'ould pay better to artificially 
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inoreaso tho proportion of carbon, and this conld bo done by 
adding a certain amount of cbarcoal to each charge. Char- 
®oal is by far the best fuel for iron-smelting, and if it could 
be obtained cbeajdy, it might be advnntageoiisly used at 
every stage. It is to cliarcoal that Indian iron iimst look 
for its future development, if for no other reason, because 
the purity and excellence of ore, and in cheap charcoal wo 
must look for the means of starting a great industry. It 
may mean that each process will be a st(>p in advance of 
those carried out in Europe, viz., that coal process(;s havo 
to be carried out with coke, and coke processes with char- 
coal, but the result will be good. S{d(‘m alone? seems 
al)S(dut(‘ly devoid of coal, and Sahun ore is so good that 
it would pay to take it to (Calcutta and snu'lt it with Kaluibari 
coal. In fact, tho value of fuel within a reasonable dis- 
tmice though all important for most orc'S ])ecomes less when 
tlu; (piality rises to a very high grade. At the same time, 
good fu(‘l, within reasonahlo distance, would ke ossoutiid to 
the full devcilopment of tin? Salem fi<‘lds, for th(? ore is far 
from h(?ing the same throughout, Anryiug grc'atly, and only 
tlu! best would bo worth exporting to Bcuigal — -if that. I 
am, thcrefoi’e, conn)elled to consider th(? practicability of 
the use of charcioal thronghont all tlu? jirocesses. 

Tho Indian Steel, Iron, (Ihromc (’()m]iany successfully 
nsed charcoal during 1833 and succeeding y(>nrs, and if 
lil>eral forest rights were granted l»y Govc'rument, ther(? is 
no reason why it should not bo successfully used again, 
(lood hahool timber fit for cbarcoal would take aI)out five 
years or less to arrive at a suitable size. Bahool is one of 
tbe best, if not tlie best, firewood obtainable, as it is dense, 
and gives out great heat. Local timber and jnnglewoods 
would, liowcver, probably, pay better in the end. The 
<piestion of mixing charcoal with the coal, thereby raising 
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tliO percentage of carbon, is one worthy of consideration, , 
tlioxigli better results would probably be obtained if the 
charcoal was pounded and then pressed into bricks or slabs^' 
^o that its consistency might more closely resemble that 
of coal. The caking of powdered fuels is not studied as it 
might be, though it might lead to great results, especially 
in India. Another fuel that has been hitherto passed over 
is peat, of which a great deal is available in the Nxulgher- 
I'ios. Dr. Percy, in his “ Metallurgy,” states that it is 
siniilar to the peat sold in England, while it is said to be 
procurable at the bog for eight annas per thousand pounds. 
It contains, however, a v(?ry largo proportion of ash, and 
would, probably, require to be pulverized and mixed with 
charcoal dust to raise the percentage of carbon, and pressed 
.into cakes. If this was doms locally it would l>e economi- 
cally used as fuel. Petrolenin, unfortunately, has not yet 
been discovered in Southern India in any quantities, so 
-that it would have to be imported if uscmI as a lubricant 
.in pressing cakes of charcoal dust, or charcoal dust and 
peat, but the cruder and cheaper fonns of petroleum 
would be of groat value in this connection. The whole 
.question of artifichil fuel is one that requires more 
technical treatment than I feci in a position to give 
it, but it is certainly worth the serious considciration of 
experts in connection with the development of the many 
cros that lie unworked beneath the surface of India. It 
would be neetjssary for such experts to fully satisfy them- 
.selvcs as to what really was available in the way of fuel 
in the ditferent metal-bearing districts of India,, and then 
to see how this material could lie best worked up and used 
in smelting ores. Into the question of fuel in Burmah I 
have not gone. It is a subject upon which wo require 
much more infoiunation than wo liave at present before 



anyone can feel in a position to do tlie matter justice. 
Burmah will, I believe, prove to be ricli in iron and coal, 
J)oth appearing in the Chindwin Valley, for instance, in 
quantities that to the eye of anyone not an expert would 
appear conclusive proof that both could be remuneratively 
worked. Scientific and systematic examination is, however, 
hccessary before the exact value of these fields can bo 
determined. Arakanhas long been known for a coal* 
bearing country, but its field yields material too poor in 
carbon for iron smelting, while in the Tenasserim division 
there are fairly good chances that the Ilienlat mines 
would prove productive at a cost of some Rs. IG a ton. It 
is ill Uiipcr Burmah, however, that the rich coal fields are 
supposed to lie, that at Mcunbaloung, in the Shan States, 
having been declared equal to the best English coal. 



CHAPTER Vll. 


THE ADVANTAGES AND DISADVANTAGES OF 
INDIAN WORKMEN. 

In considering the condition of Indian mamifactiires, 
nnd comparing it with that of other countries, one of the 
most striking points is the difference hetween Indian work- 
men and those of other nations, especially Europeans. 
These differ(inc(>s form, in some res})ects tludr strength 
and in other respects their weakness, and tlie question 
as to how to improve those qualities in which they 
arc iiherior and make the most of those in which they 
excel is one of the niost serious that presents itself to 
the largo employers of labour, to whom slight differ- 
ences may matter a great deal pecuniarily, or to the states- 
man who is interested in the advance of Indian industries. 
One great difference has recently been brought somewhat 
vividly before us by the hir from disinterested agitation 
T(iC(intly set on foot at home about an Indian Factory Act 
and the long hours that labourers work out here. We 
might just as well ask the English Government to prohibit 
the workmen at home from putting out all their strength, 
and to bind them down to do no more in an hour than an 
English workman. An English collier will get out twice 
as much coal from a mine in an hour as an ordinary native 
cooly can manage in twice that time. Should wo, there- 
fore, demand that each man’s production should be limited 
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to thfi output of an Indian cooly ? Or should wo I'atlior try 
and induce our men to work up to the liiglier standard? 
Again we see a nativfe who is set to pick up a pile of stones 
on the road side, or to remove a pile of mud, use a shovel 
at the far end of which is a string. The first man sticks 
the shovel in as far as it will easily go, then the cooly in 
front hauls on the string, and, togetla^r, they manage to 
bring up a small, amount of coal sufficient to make a slight 
appearance of work done. An English “navigator,” on 
the contrary, dispenses with all assistance, and sliovcds 
away great masses of earth as fast as he can work, doing 
an enormous amount of work a day. Similarly, an Eng- 
lish carpenter uses a jack plane by himself, but a nati ve 
mistry places a cross handle at the end and gets a boy to 
help him by pulling. This is all very well in its way, but 
?ire we to demand that the navvy and the carpenter are to 
keep their quantum of work dowm to that of the cooly and 
mistry ? The fallacy of such an idea would be at onc(} 
condemned by all sensible men as being uth'rly destructive 
to trade, and the proposer would be told, with pc'rfect truth 
and considerable warmth, to go elsewhere) and learn a little 
political economy, and yet the ono ])roposal is as sensil)le 
as the other. If the English workman finds that his 
strength is over-taxc<l he will either strike or agitate for 
legislation. Similarly the Indian labourer can look after 
himself. The old idea of “ silent suffering India” is ex- 
ploded now, at least as far as the artizan class is concerned, 
for tlioy can speak for themselves, and find Englishmen to 
speak for them. Their own leaders do not seem to care 
much about them, but, after all, we know very little what 
the leaders of the people really do care about. 

Among other advantages which the native workman 
possesses, we may class his low expense for food and cloth- 
6 



ing, partly due to tlio climate bnt chiefly to long inherited 
habits of thrift and self-denial, wdiich render it absolutely 
necessarj^ for him to live on the cheapest and sniallest> 
j)0ssil>le (jiiantity of food. Tliis power of living cheaply and 
yet healthily greatly adds to the producing power of the 
country, in that it leaves a great(!r margin to work on. 
Where the necessities of life are less, as they are in India, 
the result is a distinct gain to the countiy’. For instance, 
a workman has to give, in England, from half a crown to 
tliree and sixpence a week for a room, or about (dght 
nipees a month, and nearly a shilling a <lay, or say, fifteen 
rupees a month for his food, while tlu> Indian worknuiu 
])ays only one or two rupees monthly for his lint, and sonui 
five or six rupees for liis food. 

This shows a distinct gain of fifteen rupees a month per 
workman in the amount rcquiml to board and lodge liim. 
(Jlothcs, again, are far cheaper lierti than sit liome, on 
account of the climate, and this again tells in favour of the 
local products. Great as is the ditforonco between the 
native of India and of England m the manner of living 
and working, the ditfei'ence between the men in various 
parts of India is nearly as great. For instance, the black- 
smiths of Bombay deservedly pride themselves on being 
the best in Lidia, and their physique contrasts favonrsibly 
with that of men in all other parts of India, as does their 
manner of working. A first class Bombay smith, trained 
under a good European foreman, will ilo nearly as much 
work as his companion at home, certainly moi^ than tlie 
average, and he can both strike harder and - work more 
skilfiflly than most of his fellows in this country. On the 
other hand, the number of these liiglily trained men is 
small for tlie requirements of the country, and their pay is 
Ivigh, a fact that undoubtedly tends to induce others to 
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tlioniselves in liko manner, hufc tlu? supjily is not 
yet equal to the demand. In maritime pursuits, too, wo 
jHud the lascar wcdl fible to hold his own with his rival, aS 
was shown in the impdry held some time a^o into the 
wn^ck of tlu5 Tusmaiiia,” in the course of which evidences 
was titldiiced to show that Uiscvir ertiws were quitcj as reli- 
able, even in cold cliinat(‘S, us tlie onlinary merchantman's 
crew f)l‘ to-day : one reason of this is the superior temper- 
ance of tlie: native, for though there has been an absurd 
oiit('ry made against the al)kuri laws and the idlc^ed ten- 
dency towards the eJicoimij^eauent of drimkemiess, tlui fact 
remains that the natives of India, excluding the Jneiiial 
classes, are tla^ soljorest people in the world. This sobriety 
is a grc’at pull to the workmen, for it not only makes tluun 
more reliabh^ Miid less absent to stay away suddenly, but it 
greatly lessens their expenses and cjuihlcs them tojuake 
bettor use of their money. In the kisen struggle for business 
in the present day, when little facts inflLiouce large sums of 
money and gigantic interests, all tlujso details are of the 
greatest importance, and make the difference between siuioess 
and failure, that j[mc in the rupee, which means profit or lossv 
There is another side to the picture, however, that is not 
so rosy, and that makes one all the more anxious that 
attem 2 )ts should be made to improve the faults* In the first 
place the native workman is far too careless about iliajinish 
of his work. Though lu; will sp(md weeks and months in 
tlui elaboration of some ornamental work, in the fine chas- 
ing of a plate or the cover of a jewel-box, in devising and 
executing some mechanical toy, ho will slur over and omit 
such details as the hinges and locks, his box won’t close 
properly, and his mechanism often contains some one piece 
of work, either too rough or too weak for the strain put upon 
it, so that it breaks down in a short time. He is not sufli- 



ciently ftarcliil of his work, but prefers easy iiuitliods (sveii 
though they do not give such good results. Take thcj 
iron moulder’s work, for instance ; the European moul-j 
der is never above taking infinite trouble to secure the 
success of his casting. He will set his pattern carefully in 
the sand, placing the necessary feeders so as to prevent 
any chance of the metal sinking, and will go about his 
■work in a careful, methodical manner, and yet without any 
delay or waste of time, so that he gets through a good 
day’s work witliout much chancxi of a failure. The native; 
moulder, on tlu! contrary, will always use loam moulds if 
he can, notwitlistanding the fact that it is a much more 
expensive method of working than any otlier, and even 
when ho works in sainl will spend half an hour in [tat- 
ting it and putting on a number of finishing touclu'S, 
wliicli ar<; quite uniKXK’iSsary and fulfil no useful objec*t, 
wliile he will forget very ofbm to do some much more 
iK'cessai’y detail, such as the true centering of his core or 
the steadying of his chaplets, so that the r(;sult is often a 
failure. Ho will not believe in the necessity for thoroughly 
venting and drying his mould, while ho often pays but 
litth; attention to many other details. Of course, it may 
he argued that I am giving the worst side of the picture 
and tliat jnauy men can he found who do not poss<«s these 
failings. Tliis is readily admitted ; but I am intentionally 
showing the seamy side, and, moreover, I have men- 
tioned no fault that is not often committed by the ordi- 
nary workman, and to which even the good workman will 
not often recur when he is not watched and looked after 
careffilly. It is this carelessness, this inattention to detail 
that is the great difficulty of the workjiieu of India, and 
the one failing with which .'l.cy must struggle most earn- 
estly, They appear, with comparatively few exceptions, 



io he to reulizo that the value of anything beyond 

tlie vejy phiinest work lies in its accuracy, and that accu- 
*-ac\' niust bo real uiK.1 not shani, thoi-ou^'h and not sihkt- 
ticiid. That it is useless to turn out a seeming^ly sound 
piecie of iron-work with a good skin and to neglect the 
interior welding, so that it breaks at the least strain. An 
ornaiiKuital box that won’t shut, or the hinges of which 
are so slight and weak that a moderately strong man cun 
wrench ott“ tla^ top with liis hands, is not a safe place for 
keeping anything in, nor is it foolish on the j)art of tlu» 
master or the ])urchaser to insist upon tlu*s(^ j>oints being 
attended to. Tlu; revulsion from the old fetdlng of w'onder 
ut I{luro[)eau skill is gone too far, and every workman now 
thinks ho knows as much about his trade as anyone else. 
Ho will not readily accept hints, and ho looks upon his 
superior’s insistauce on detail as being merely another 
l)roof that all Englishmen are crotchety, and only attends 
to such matters while ho is under his master’s eye. Let 
us, therefore, try and impress upon him that this is no 
trivial matter, that the future of some of our Indian indus- 
tries depend upon their being attended to. Tliere must l>o 
soj lie thing wrong when iron castings are imported from 
Glasgow on tlio score of economy, and this will never be 
set right till the higher classes of natives, tho native 
gentry, interest themselves personally in these mutters. 
The workmen will believe them, and they ought to athlress 
themselves to this most important subject. The next few 
decades will bo fraught with great I’osidts for Indian 
industries, and it rests with the people tlieinselves whether 
these 




CHAPTER VIII. 


ADVANTAGES AND DISADVANTAGES OF 
INDIAN AVOKKMEN-(( o/i«//imO. 

In the present state of trade all over the world, competi- 
tion has brought profits down to the low(‘st possible lev(‘l 
compatible with work being carried on at all, and eY(ny 
branch of trade has to do its utmost to reduce cost and to 
turn out serviceable articles at a rate that will command a 
teady market. At the present moment the great mass of 
Work due to the extension of the city, &c., has prevented 
Bombay from feeling .the general depression to any great 
extent in the trades actually engaged in these manufactures, 
but it will be necessary for our workmen to look carefully 
round if they Iwpe to keep up the run of prosperity more 
tlian a few years. The workmen of India have many ad- 
vantages as well as disadvantages when competing with 
those of other nations, and it is only by minimising the 
lattcir and increasing the former that they can hope to com- 
pete in Western industries with Western nations. One 
of their disadvantages is that, until lately, they have only 
•been working for Indian consumption on articles that do not 
meet with much competition from without, and, conso- 
•(juenBy, have no experience of the way in which the 
necessity of competing with others forces them to keep the 
cost down to the lowest limit. Nor do they understand, to 
any great extent, the need for making things that peoi)le 
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want of the patterns that are most likely to sell, ^and for 
changing patterns at a moment’s notice, if it is found that 
i^ie one in existence* is not liked. The patterns of most 
purely Indian articles are stereotyped for each province or 
district, and not only is there no demand for anything 
different, hut there is a distinct dislike to use anything 
different. Gonsequontly, the village workmen,, and even 
those in largo towns, are so aceushniu'd to work incessantly 
at th(i few fixed types which find a ready sale, that tlu^y 
ai-(} unaccustomed to any variation and indisposed to carry 
them out. Unfortunately some of our firms in England 
suffer from the same; defect in tlunr administration, and 
Consular reports t(dl us of many places where British tratlo 
has either lost its hold, or not got a footing at all, simply 
hecauso its representatives, instead of fiiuling out what tho 
]n^oplo of the country want, and advising the home firms 
accordingly, trust to thci mere erection of a store to create 
a (hunand for English goods among the people of the dis- 
trict. It is useless to ex])cct any great extension of trade 
in new regions without pushing it among the people and 
siaiding agents hither and thither to exhibit their wures 
and ask for orders. In India wc see a system of peddling 
pursued to tho utmost extent in the matter of small articles 
of daily su])ply, hut tlu‘re is as yet no evidence that the 
commercial tiuveller, as such, is undei*stood or ap])reciated 
at his true value. There arc dozens of ingenious little 
aids to agrioultuni, &c., which materially save labour and 
are sold at an absurdly low ])rice, which might be disjjosod 
of in quantities in the districts if they were only “ carried 
around ” and their use imd value explained on the spot. 

Another great disadvantage of the native workman is his 
slowness. Trained among a peojde wdiose ideas of time are 
in ev(>ry way vague, who think nothing of spending montlis 
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Over ji si’iglo sliawl or carpet, and ])rovidod they are not 
actually hungry, regard all else witli disdain, it is iinpossi- 
l)le for them to grow np with a proper understanding of 
the value of time. Consequently, their work, though 
excellent and often reliable, is terribly slow, and the little 
advance often made in a considerable period is irritating 
ill the extreme to the rajnd European workmen. Tliis 
slowness places the nativ(> at a very gn^at disadvantage ; as 
a labourer is only worthy of 2)a.y in jirojiortion to his labour, 
and as the native often «Ioes not get through more than a 
third of wliat a Enroj)(‘an could do in the same time, and, 
eous(5quently, could not, in justice?, (?xpect more than one- 
third of the xiay. As this is a matt(?r that only re(|uires 
a little ajiplication to remedy, I do not refer to those 
branches of industry which are imictically fine arts, such 
as carving, inlaying, &c., or even to the finer branches of 
carjiet weaving, as all these require time for their execution, 
and the characteristic beauties of Indian work are such as 
can only be projuuly brought out by long and j)atient 
labour. The ordinary niamifactiires, liowover, do not 
require this nicety, and very great imj)rovement might 
ho made in the rapidity with which these are ])r()duc(;d. 
Take, for instance, the single item of castings, either brass 
or iron. A good English moulder will lay down thirty 
moulds in the time a native moulder will lay down a dozen, 
the quality of the work being equal. Allowing something 
for the superiority of English sand over that obtainable 
here, this still leaves a very large margin in favour of the 
European, a margin that can oidy he reduced by iiiereas(?d 
activity on the part of the Indian workman. And this 
activity could easily be displayed if tin? necessity for it 
was thoroughly appreciated by the men concerned. It is 
not any inferiority that keeps the native behindhand, but 





n kind of apsifliy, a dcsirt^ to ^(’.t tlio nooessiiry tlJiily l)r(‘ful 
in tlio normal way, witli the least possibh? ])other, partly, 
also, i<rnoraneo and the fear that the increased lahonr 
might not bring any benefit to tlunn personally. The 
only cure for this is a more liberal education and a thorough 
^understanding of the necessities of trade. Of course de- 
ficient bodily streaigth is against the native in some things, 
hut not in many, as all the higher kinds of maniifactiiro 
do not involve any severe physical labour, so that \vc may 
omit this item ill calculating his chances of success. His 
advantages are considerable, and he ought to make tluv 
most of them so as to set them off against his deficiencdc^s. 
In the first place, being always sober, he is more reliid)le 
tlinn the; ordinary English workman, and ho should se(^ tliat 
this readiness for instant work at any time is carefully cul- 
tivated. He has also, and this is his grand advantage, the 
jiower of working sixteen hours a day without falling sick. 

indopendent workmen in big cities, who get paid for 
the results and not for tlio time, often labour from, early 
dawn till midnight to get out jobs for which they will be 
W(dl paid, and even. to manufacture stock for sale. Look,, 
for instance, at the small blacksmiths, and the copj^er- 
sniiths — you will liardly find so industrious a, people in the 
whole world — hammering away till all liours of the 2iight,. 
and having no thought of anything save ceaseless toil. 
Lucky is it for the workmen of India that they are not 
nnder the domination of Trades Unions, which insist that 
no man shall do more than a certain nnmbcr of hours’ 
work a day. Trades Unions are very good things in their 
way, as a means of spreading a knowledge of economic facts 
among the men belonging to them, and giving strength, 
where workmen are really oppressed. They make it iiii- 
jKJssible for a .single einployor of labour to ua ail himself of. 
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niiy n.'itiii'nl u(lv;uita|r(‘s of position, Ac., for the jmi’poso of 
grinding down the puy of his employes helow the norniul 
level. They also h<‘lp to prevent any ex.tension of the, 
“ truck” system, than which nothing more harmful and 
jK'riiieious can he imagined, and to force the employers to 
])ay ill coin, hut they do a good deal of harm when they 
begin to dictate to their own people. 

Take, for instan<;e, the English glass trade, in the com- 
moner grades of which England is being eom]>lehdy oiishnl 
by Chu’many, although, for the very l>est cut glass, the 
(U’oam of tlu^ trade remains with the hoiiK'i manufacturers. 
The (jormaiis have, however, nearly procured a monoi>oly 
of tlic^ trade hi tlie eommoner forms. To tpiote from one 
of the |)apers on the sufijeet ; — “ English-made tahh'-glass 
is still the very best, and fetches a higlicr price than tlie 
Continmital goods ; hut for the ordinary and common 
table goods the English manufacturer has no chance 
against his German adversary, for th(i workimui of tlu^ 
latter work for lower wages, for loiigi'r liours, and keep 
th(5 plant fully employed, whilst thii English glass-mak(‘rs 
work only whim thi^y think they will, the funiaci^s and pots 
usually standing idle from one to two days out of the six. 
The worknum are the slaves of a Union, which will onlif 
alloio tlwm to make, even if tlie^ wished otherwise, a vevfain 
ijuantiifj fer week.^'^ This proves that the strain of Ger- 
man competition would he less if English workmen would 
or could work longer hours. Indian workmen can and do 
work these hours, and they shonhl kei^p hold of this 
advantage and allow no one to advise them to eomlnne or 
in any way to influence them to their own evil. They are 
idever, intelligent and skilful, and if they keep firm hold 
of their sobriety and long hours and increase their working 
speed as much as possible, they will win in the struggle yet. 



CHAPTER IX. 


ARTIZAX irmts CLERK. 

A certain amount of attention has recently been drawn 
to the reckless maimer in which artizans in good work 
bring up tlaur sons to be clerks instead of training, 
th(‘ni for the traihi to wlihdi tla^y were born, or to sonui 
other tradi^ of a similar nature, and the disastrous results that 
siudi a course often brings about. “ A Native Thinker,” tlio 
nom de plume of an experhmced native genthiinan of liigh 
rank, now residimt in Madras, mentions a case of a gold- 
smith’s (ddest son, who had received a collegiate education, 
and who, at th(^ time of writing, was only al)l(> to (‘arn 
twelve rupees a month by hard work as a copying clerk, and 
whose younger brothers w'ore able to make thirty rnpe(s 
a nionili at their trade w'itli more leisure and less 
iatigiiing work. Tonng India is now passing through a 
])lijise of existence that once was th(i bane of England, 
though now happily somewhat abating, viz., that in which 
the car(*er of a clerk, however linmble, is coiisid(‘red supe- 
rior to that of an artizun, so that lads who would turn up 
their noses at “ trade” wore ready enough to accept office 
stools at starvation salaries, and imagined their employ nnuit to 
he the more “ gentlemanly,” or, strictly speaking, the more 
‘‘genteel ” of the tivo. It may be more genteel, but it cannot 
he more gentlemanly, if we count either th(! (diaracter of the 
work or the intellect reqiured for it, ami tlie only explanation 
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I can give of tliisi extraordinary idea Is, that in some rare 
eases clerks have risen to very high positions, and that the 
sons of inerc'hants and bankers, wlio always begin as clerks, 
may be destined to b(‘eonie partners in a few years. These 
facts, and the great spread of superficial education, have 
caus{‘d a confusion between the position of the lower and 
liigher grades of clerks. There is no trade, except some oV 
the very lowest, that requires less skill and training than 
that of a meu-e copying clerk, a man who has merely to 
know liow to write, and has not even to write anything 
original, but either copies the writing of others or makes 
out a few short linens that are practically more forms. 
Education is a grand thing in its way, but mere reading 
and writing should not be called education, even if it be in 
a foreign tongue, and that is all that is n^piired for most 
of the billets that clerks of the low(*r grade are able to attain. 

■ In addition to this, there is, in Young India, the idea 
that a clerkship is tlic only respectable work that a gra- 
duate can take up, provided, as is generally the case, he is 
not able to qualify for one of the learned protessions ; and 
the s|)read of education among a certain class lias le<l to the 
beli<d‘ that the successful graduate should bo entitled to u 
Government ap])ointment ; in other words, that Govern- 
ment having given him an education as a means of earning 
a livelihood should then support him for the rest of Ins life. 
It is an old taunt in India that it lives under a “ despotism 
of despatch boxes, tempered by tlio loss of the keys,” and 
that it is “ Babu-riiltxl,” and tho above fact shows that tlw'ro 
is some amount of truth in the accusation. The necessity 
for copying clerks places a certain amount of patronage in 
the hands of the senior clerks, for the. question of copying 
documents is so purely a matter of routine that it is seldom 
that a man becomes sufficiently imporUint in that position 
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to attract tlie notice of anyone but the clerks akovc liini 
an<l tlio inatter is purely one of office routine. (_)l(‘rks of 
]>osition are thereby enabled to find positions for their 
relatives, which will at least keep them from starvino', and 
may h'ad, if tlie hid hapiiens to be intelligent aiul (piiek to 
learn, to a really good position. But if native lads <;oidd 
only realize how mucli better off they would be under the 
conditions of an artizan than of a lower grade clerk, th<‘y 
would not bo so eager to resign the former position for 
the latter. It is a great pity that some of our more enlight- 
(Mied and better educated native gentlemen of position do 
not try and urge these facts on their countrymen, and [)oint 
out the I’eal p<;cimiary loss it is to an ordinary workman if 
lie is e(lacat(‘d for the office instead of the “ bench.” 

1 tear that in this, as in many other things, caste has 
iinich to answer for. A Brahmiii can be a clerk, and most 
of the w<!ll-[)laeed Hindoo clerks are either Brahmins or, at 
least, high caste men, and the artizan imagines that he is 
raising his soji by edueating him for a similar position, 
and then getting him a place as junior copyist in some 
officer. But, unfortunately for them, the facts are (piite 
otherwise, and those wlio couhl S])eak with authority on the 
niatt(*r are not willing enough to do so, under a mistaken 
idea that such a superficial education, though it may not 
1)0 heneficial to the immediate recipient is of advantage to 
the people as a body, and tends to raise them. Indeed, 
the su(*cessfid native gentlemen of culture are often, im- 
conseiously, in themselves an argument against this view, 
for tlie lads point to this and that distinguisluKd native 
lawyer or engineer or doctoir* or civilian and say, “he has 
made a brilliant success of life, why should not I also suc- 
ceed ?” Men — especially young men — do not like to ac- 
knowledge themselves to bo fools or in any way inferior to 



54 . 


the best ,ot‘ the mcii around them, and consklor tliey are 
([iiite able to do as well as the best. Asa matter ot“ iaet, 
the men who have come to the front in the h'arned proles- 
sions, are the pick of a largo number of cases, and would 
have su(!ceed(5d in any limi of life. After all, the number 
of really e<lueatcd natives is very small wlu'u comparcHl 
with the millions in India, and the nmnbtu’ of distingiiish('(t 
men, when judged by the same standard, is al)sohitely 
minute, though both seem more numerous than th(\y really 
ore, because of tludr ]irominenee, either from tluur own 
success l)orn of c*a|)a(*ity or the failure of the many (uigen- 
dered by educ!at('d iiKaxpacity. 

As a simple matter of fact, the intellect and skill re- 
quired by an arti/an is far higber than that re(|iiir(Ml by 
a copying chnk, and, consequcuitly, skilled labour is tlu^ 
biglun* calling of the two. Take the (rase of a goldsmith, 
for instanc(‘. A lad has first of all to learn tlui methods 
of melting gold and silver, of assaying them, and of cal- 
culating the percentages of alloy enntaiiuMl in various 
samples, as well as the various alloys most suitabl<‘ to the 
ilirterent kinds of work. The ohl methods of working tlie 
pure, metal only is giving way to the pressure of competi- 
tiou, and the native gohlsmith now works in from 22-carat 
down to 9-carat metal, acconling to the pi*i(ie of the artiide 
and the nature of the work. In addition to this, ho has to 
acquire the uei^essary skill — a question of yi^ars — and a 
knowledge of the best methods of making the various or- 
naments in ordinary use. Ho lias also to acquire a kiiow- 
lcdg(i of ])recious stones, and to be able to, at h^ast, rough- 
ly estimate their value at sight, and no brandi of thii 
trade is mon? difficult than this, whih; in nothing is there 
so gri'at a risk of loss from want of judgment. Most 
modern jewellers and goldsmiths, if they are at all pushing, 
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of tlioso in^'oiiious moclianical toys wlikdi, wlieii sot in 
^’old, tako tlio fancy of tlie wealthiest section of native 
sockdy. Even the smaller and comparatively sinvplt? of 
th()S(j, such as a ;)[old snuft-box with a mechanical bird tliat 
springs np and sings a musical-box sort of tune when tluj 
lid is ojjeiK^d, represent a very large amount of skill and 
labour, whiles some of the largest and most elaborate pieces 
are triumphs of art in their way, and require the very high- 
est skill. Oompan* such work as this with the work of an ordi»- 
nary clerk in an office, and there cannot be a moment’s liesir 
t alien as to which is the more difficult and, in many ways, 
tli(i higher form of labour. I know how diffi(adt it i^ 
io argue against the feelings of' the Hindoo population 
esfuaually, and to ask a high caste lad to tak(^ uj) work 
usually done by men of an inferior caste, even wlum such 
a trader contains nothing in itself likely to affect his caste 
ill any way, is a question of time ; but I would at least 
urge that a beginning should be miule where there is every 
(haiici! of siicc(‘ss, and that men who are already engaged 
in mechanical work should shrink from trying to educate 
tli(‘ir sons for the less paying, and distinctly less important, 
work done hy a copying clerk, unless the lad shows some 
very markiHl signs of superiority, of which, by the way, a 
father is not always the best judge. 



CHAPTER X 


WORK ATs^D WAGES. 

The tendency of all recently elevated trades and profes- 
sions is to run for high wages quite irrespective of all 
other considerations bearing on their work, for they 
imagine, like children, that present profit to tluanselves is 
all that is required and to obtain that they will recklessly 
risk their whole future, just as the red Indians will slaugh- 
ter a dozen wild buffaloes to make a feast of their tongiu's^ 
and leave the rest of their bodies to the birds, p(‘rf(‘(dly 
regardless of the fact that such indiscriminate slauglder 
may prevent the possibility of tludr obtaining the neccssnry 
food at some future time ; and just as it is difficult to 
persutule the red Indian that his careless destruction may 
result in the totiil loss of the herds on which he relies and 
that he may be driven to want because of his present 
thoughtlessness, so it is difficult to persuade tlie newly risen 
artizan that he can drain the well of commerce dry by 
overpumping, or that his wages must bo regulated, not by 
a single town, but by the universal laws of sui)ply and 
demand, which will cause his market to ebb away from him 
and his work to cease if he prices it at too high a figure. 
It is^naturally very difficult to persuade a man that his 
work is being overpaid, for he merely imagines that his 
skill has increased and that there is a demand for his work 
that must be met at any cost. This is especially true of 
the native of India who for years has worked at an ex.- 
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tremely small wage, and wlio, buoyed iiji on ilic jsrest of a 
waA^e of prosperity, forgets that he must seeure his position 
if ho does not want to have an ignominious full. Tlio idea 
of comparative wealth is so strange and yet so avoIcouk^ 
to him that he cannot do anything hut rcAcl in it. Tho 
artizan in India has many things against him Avhich do 
not press on his conhunporary in England. Born of coin- 
})aratively low caste he knOAA'S that no efforts of his can 
raise him out of the caste, that no amount of intelligence or 
study (?an ever improve his social position oiu; hit as re- 
gards his Hindoo surroundings, and that any attemjit to 
do so will only Involve him in shame. He has this fact 
dinned into his ears day after day ; on the one hand, he 
hears regrets expressed that Hukhmihai is of the carpenhu' 
caste, as that facit precludes many Hindoos from sympa- 
thizing Avith her. An instance of this utter v'ant of syiu- 
j)athy is said to have been shoAvn Avhen Bahu Lai Mohun 
Ghose was a candidahj for the borough of Hoi born. It is 
reported that on one occasion, Avhen he was declaiming on 
the rights of “ the people ” of India, a working man in 
the crowd, a cobbler by trade, called out “ Why don’t 
you bring a cobbler to speak, let us lu'ar the Indian 
Avorking man’s views.” Forgetting the part he was acting, 
forgetting all but his hereditary prejudices, lie cried out, 
“ AVliat liuAe I a thrice horn Brahmin in common Avith a 
chamar As soon as ho liad said it, he suav what a mistake 
he had made, and regretted his haste, but that senteiufe cost 
him his seat, for it showed that it aa'us not “ tlie people ” 
of India that he really had at heart, hut only tho u])per 
class. Probably tho iiicideiifc Avas exaggerated, hut it is 
foniuh'd on faid. 

HaA'iiig, therefore, nothing of the kiiul to look forward 
to, it is only natural that the iiidiuii artizaii should look 
8 



on tho poss^-ision of coinpavativo wealth as the snmmuin 
honum of life ; hut it is for this very reason that the 
Bombay workmen should pondesr eariuvstly and seriously 
on the faet that they are goin^- too far in their desire for 
hi^rh \vag(!S and trades unionism, and that, if they do 
not take care to reduce th(^ cost of Ja()oiir within limits, 
the demand will pass away from them anti they will see tlit'ir 
trade gradually diminish till Ihtw have no work of any 
kind. Bombay is a. ship[)ing centre al)ove ('verything, tmd, 
though we W('I<*ome the s[H’ead of manufathiires in the 
(ut\', y(‘t, if th(‘y passed away to-morrow, tlity would not 
affect the ])ros])(‘rily of Bombay, it is as a port, and the 
natural gatt? of India from the West that our prosperity 
is assured, and on that far more than on any niannfiictuiing 
r(‘])Litation tliat tlu; city relies lor its greatiuvss. Ajid this 
very nearness to Europe and tho fa<’.ilities of carriage* 
offered hy the great shipping trade ares in tli('msclv(‘s 
]>()werful rf'asoiis wh}’' the Bombay artizans of all others 
should care'fully ])roportion their demiauds to the liard logic 
of I’acts. (Joal is very d<‘ar tluTo, juueh dean'r than it is 
in England or even in Bemgal, and to compensate for that, 
wage's must he ke^]»t at a low lend, or the (a)st of the artiele? 
proel need will rise above the market price'. This has already 
happemesl in one traele at least, that ed‘ ihe iron founde'rs ; 
and it is a proof of the ehmge'r to which we^ refer that cast, 
iron pillars and mouldings for hiiileling purposes shoulel 
hee iiTi|)e>rteel from Glasgow, ratlu'r than he* maele'( in Bombay. 
JVlouleling aiul iron fouudry work is of a kinel that is avail- 
ahloJ:o a rtizans, being against the caste of none, and it is 
work that pays in England anti Scotland and ouglit to j^ay 
in India. Tlie material is re'adily obtainable at little or no 
cost, I’or pig iron makes excellent ballast, and tlio work ot 
moulding is well suited to Indian habits, but the price of 
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cofil is against Bombay, and tho workmen r<M’ip(^ to meet 
it by ac(!eptin^- lower wages imtil siicli tim<3 a^^ponntry coal 
is available at lowe? rates. Oiu; obstacle to this is tlio self- 
sufficiency ot the Indian workman, who imagines tbat bis 
trade customs, wliicli suited tlie needs of ibe country two 
Imndrcd years ago, are ef| iial to the ixajuiretmMits of modern 
civilization, and tliattlie innovations of Biiropean managers 
are mero foolislmess, and of no real importance. Tlio 
Indian workman can do as goo<l vvoi'k as tlie English if lie 
will oidy try and if he has plenty ot time, but bis groat 
fault is that lie W'on’t tiy, and lliinks tliat an article 
sutficiently good to “ do ” is all lliat is re([uiretl, and that, 
if the result of bis labour will do tlu^ work reipiired, tliongb 
imjH'rfi'ctly, :dl extra liiiisli and neatness of work is 
meri'ly a foolisli waste of labour. hJor will the wants of 
tlio ])res(‘nt day wait for the slow [irtign.-ss of the old- 
fashioned Indian artizan, and the greatest advancement 
that band labour has made in tlie lust few di'cados is the 
increased p:ic(^ at wliich r(‘snlts ai-e obtained. AVliero 
a native moulder will make tmi moulds bis British contem- 
porary will niako from twenty to thirty, and it is, there- 
fore, evident that, apart from all other considerations, 
ami supposing tho work of the two men to bo equal, tho 
Indian labourin’ is not worth much nioro than a third 
of tho labour of tho Briton, until ho iiicreascs his skill and 
with it tho pace at which lie can work. 

The danger does not exist so much in the trades which 
are the complenients of tho shijiping traile, such as cotton- 
pressing, cai't-building, *fec., because the iirofit on cotton 
sales is sufficient to ailinih of large prices, while the trades 
tbat wait on tlu3 slii[)S themselves, if not overrun, will al- 
Avays find enough work, from the mere fact that tho work 
required m minor repairs to these vessels must be done on 



the spot, Cannot be compensated for by any imported 
work. And ^ns sumo idea is at present inflating tlie masons 
and builders with the idea tliat they can coimnand what 
wages they like, and in consequence of whicl>^ they show 
ojff their airs, and consider themselves indispe’nsable. Of 
course, the mere fact that buildings must bo made on the 
spot and cannot be imported ready-built is always in favour 
of that class of artizan, and the great extensions in the 
building line which are pending in Bombay make it likely 
that wages will remain high for a considerable time. But 
-we would point out to the masons and carpenters of this 
city that, if they drive wages up too high, they will ex^jose 
themselves to another sort of danger, viz.^ that of an immi- 
gration of labourers. News of this kind flies fast and far, 
and it is quite possible that, if the news wont abroad that 
masons and carpenters in Bombay w(5re at a premium, and 
were controlling the market, wo might wake up one 
morning to find a shipload of Chinese labour('rs in onr 
midst, who would gradually grow in number and make 
the native builders wish they bad been wise in time. The 
Chinese are extremely hardworking and industrious, they 
are quite as skilful as the best native carpenters, and they 
live on very little. Wherever they have takem root in 
India they thrive (they have, for instance, completely mo- 
nopolized the leather trade in Calcutta), and they are accus- 
tomed to such excessive competition in their own country 
that they would work for starvation wages sooner than not 
monopolize the work. Imagine the eflecd that a thousand 
ChiiTese carpimters and masons, eager for work at ten 
rupees a month, would have on the artizans of Bombay. A 
fall like that would he final, for the native artizans could 
not compete with them, and they would conic, wlani once 
they had found a footing, as fast us work could be found 



for tliciii. At tlio present moment it is dijlicult to get 
‘workmen to erect now buildings where uny sk/> I recpiinid, 
and those wlA are. engaged are very indepejlhmt ; but 
what if a dlntractor could dismiss them and g(‘t as 
many niorey to-morrow, or what it some eiihu’jirising 
contractor, di’iven to despair, im])orted a sinpload of 
foreigiK'rs? TIk^so are the great dangiu’s of the prt'sent 
high rate of wages earned by artizans, especia lly in Bomltay, 
against which they must be specially warned, 'ciz.y tliat 
where tlu; articles can be imported they will be so import'd 
directly it pays to do so, and that where im])ort of articles 
is im|)(.)ssil)[e, as in the building trade, immigralioii may 
])rovea deadly enemy to the artizans if they do not restrain 
their uAnrice. Tlu? first evil may be jnitigabnl by grcaiter 
technical skill, the latter can only be averted by patience 
and moderation. 











